EP-1751: Time-resolved analysis of Varian RPM-gated exposures on three versions of Truebeam linac  by King, R.B. et al.
S820                                                                                                                                                  ESTRO 35 2016 
_____________________________________________________________________________________________________ 
displacements were observed in the lateral direction for 
prostate patients (4.5%), and in the SI direction for post-
prostatectomy patients (0.7%).  
Table 1: 
 
 
Conclusion: Results for prostate patients are in agreement 
with the previously published data [1]. 4D TP-US modality is a 
promising alternative to irradiating and/or invasive IGRT 
modalities for intrafraction prostate motion management. In 
contrast, smaller displacements were observed for post-
prostatectomy patients than those reported in the literature 
[2]. Further investigations are in progress to determine the 
causes of these discrepancies. References: [1] Langen KM et 
al. Int J Radiat Oncol Biol Phys. 2008;71(4):1084–90 [2] 
Klayton T et al. Int J Radiat Oncol Biol Phys. 2012; 84(1):130-
136 
 
EP-1751  
Time-resolved analysis of Varian RPM-gated exposures on 
three versions of Truebeam linac 
R.B. King
1Queen's University Belfast, Centre for Cancer Research and 
Cell Biology, Belfast, United Kingdom 
1, C.E. Agnew2, B.F. O'Connell2, K.M. Prise1, A.R. 
Hounsell2, C.K. McGarry2 
2Belfast Health and Social Care Trust, Radiotherapy Physics- 
Northern Ireland Cancer Centre, Belfast, United Kingdom 
 
Purpose or Objective: To design a moving phantom capable 
oftime-resolved 2D dosimetry with the goal of validating 
gated radiotherapytreatments. A preliminary study was 
carried out to validate the arrangement withgated-exposures 
using the Varian real-time position management™ (RPM) 
system, installedon four different Truebeam® linacs 
(operating v.1.5, 1.6 and 2.0). 
 
Material and Methods: The phantom consists of a PTW 
OCTAVIUS® 1000 SRSarray combined with a programmable 
moving platform and is capable of measuring2D dose profiles 
with a 100 ms acquisition rate. In this preliminary study 
thearray oscillated sinusoidally (2.5 cm amplitude) with 3 
different breathingperiods (3, 4 and 6 s) while irradiated with 
a 6 MV, 4 × 4 cm2field. Amplitude gating was employed to 
activate four Truebeams when the arraywas within ±20% and 
±30% of the central position and at the 20% extremes of 
itsmotion. Additional time-resolved information on the 
activation of the linac wasacquired via oscilloscope traces of 
the targetBNC output, and analysis of corresponding 
trajectory log files. All datasources were analysed using 
MATLAB 7.10, where GUIs were developed to interpretthe 
variation in position of the 2D dose profiles and to compare 
thetime-resolved data contained within the four data 
sources. 
 
Results: Fig. 1 shows results obtained via each of 
theacquisition methods during a gated exposure. A phase 
correction term isincluded in the OCTAVIUS, log file and 
target signal data (Fig. 1 (a), (b) and(c) respectively), so that 
the first two segments agreed with the RPM data. Inthis 
example, the agreement is not maintained throughout the 
entire exposure.Both the OCTAVIUS and target signal data 
(Fig. 1 (d) and (f) respectively) aredelayed with respect to 
the RPM trace data and flags. 
 
 
 
Asindicated in Table. 1, this anomaly was observed on 
Truebeam versions 1.5 and1.6 but not on version 2.0. The 
opposite trend was observed in the log filecomparison (Fig. 1 
(e)), where the beam-on flags lead the RPM beam-
enableflags. For all irradiations it was observed that log file 
beam-on flags ledthe corresponding target beam-onsignal and 
that the time delay between the two signals was proportional 
to thenumber of segments. 
 
 
 
Conclusion: Preliminarytests with the new phantom have 
indicated that the RPM system can accurately enablethe linac 
output when the phantom position is within set gating 
parameters.However, using this novel arrangement, it was 
discovered that a discrepancy occasionallyoccurred on RPM 
systems installed on Truebeam versions 1.5 and 1.6. For 
someexposures a difference of up to 0.4 s was observed 
between data recorded by theRPM system and data extracted 
from the OCTAVIUS and target signal. The phantomalso 
highlighted a consistent discrepancy in the time information 
recorded inthe log files, where the cycle period of each 
exposure segment wasunderestimated by 10 ms, leading to 
differences of up to 0.6 s between the logfile and “true” 
target signal data. 
 
